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Hydroxymethylcarbamate 13. To a solution of allyl carbamate (SI-1, 4.0 g, 39.553 mmol) in water (66 mL, 0.6 M) was added paraformaldehyde (1.663 g, 55.374 mmol) and barium hydroxide (374 mg, 1.187 mmol). The reaction flask was then placed in an oil bath that was brought to 60 ºC. Though the solution does not reflux, a condenser is used during the reaction with a ventilation needle. This solution was allowed to stir overnight at 60 ºC. Thereafter, another portion of paraformaldehyde (1.663 g, 55.374 mmol) was added and allowed to stir until starting material disappeared, or until the consumption of starting material ceased. The reaction was monitored by TLC. Once the reaction was complete, the solution was diluted with water and extracted with ethyl acetate four times. The organic layers were collected, dried over sodium sulfate, and solvents removed. Flash column chromatography was preformed, and hydroxymethylcarbamate 13 was isolated as a white solid (2.43 g, 47% yield) R f =0.50 (60% EtOAc/Hexanes). Byproduct fractions were also collected and consisted of starting material and bis-methylhydroxylated material.
1 H NMR matches previous literature. 
Fmoc-Cys(Allocam)-OtBu (14)
. To a solution of allyl hydroxymethyl carbamate (13, 629 mg, 4.794 mmol) in THF (16 mL, 0.3 M) was added TMS-Cl (548 µL, 4.315 mmol, 0.9 equiv). The solution was allowed to stir for 10 mins. In a separate flask, Fmoc-Cys(H)-OtBu (1.915 g, 4.794 mmol, 1.0 equiv) was dissolved in THF (16 mL, 0.3 M), and this solution was transferred into the flask with the allyl hydroxymethyl carbamate. The reaction solution was allowed to stir overnight, 67, 155.89, 143.82, 143.74, 141.29, 132.51, 127.71, 127.06, 125.14, 119.98, 117.99, 83.08, 67.16, 65.99, 54.75, 47.12, 44.35, 33.82, 27 .98.
Fmoc-Cys(Allocam)-OH (15).
To a round bottom flask was added Fmoc-Cys(Allocam)-OtBu and DCM. To this was added slowly TFA until the composition of the solution was 30% TFA in DCM. Then the reaction mixture was stirred vigorously for 2 hours. Upon completion of the reaction, approximately half of the solvent was removed under low pressure. Then an equal volume of toluene to DCM was added to the flask, again, approximately half of the solvent was removed under low pressure. This procedure was performed 5 times in total, with the removal of all solvents in the final treatment. Thereafter, the remaining residue was dissolved in 1:1 acetonitrile:water and lyophilized to produce a white solid (2.62 g, 96% yield) R f =0.20 (60% EtOAc/Hexanes).
1 H NMR matches previous literature. Upon dilution of the reaction mixture with ethyl acetate (during reaction work up) a white precipitate forms, which is filtered prior to the addition of potassium hydrogen sulfate. Instead of recrystallization flash chromatography was used for isolation (using an ethyl acetate/hexanes system), which gives the product as a white, fluffy, crystalline solid.
• Preparation N-9-Fluorenylmethoxycarbonyl-(R)-cysteine t-butyl ester: N,N'-Bis(9-fluorenylmethoxycarbonyl)-(R,R)-cystine bis-t-butyl ester, dry THF, and ultra pure water Synthesis of IAPP 1-9 (22). The synthesis was done using a semi-automated peptide synthesizer, in a 10-mL reaction vial. First, the resin was swelled followed by deprotection. Then, each amino acid was added accordingly followed by coupling and deprotection steps. Finally, the resin + peptide was washed with DCM and Methanol. The conditions used for each step are given below (R1 = round 1, R2 = round 2): **For Cys(Allocam) coupling, Temp = 50 ºC
MS Analysis:
About 10 mg of the final product (resin bound) was cleaved from the resin using 300 µl of the cleavage mixture (1:1:3 TFE:AcOH:DCM) for 30 min and the filtrate was analyzed by MS to confirm the desired product formation.
Analysis of final loading of the peptide:
Fmoc Deprotection -From the resulting resin, 10 mg was weighed out and swelled in DMF in the peptide synthesizer. Then, 1.00 mL of 20% piperidine in DMF was added and it was allowed to vortex at 1200 RPM in the peptide synthesizer at room temperature for 3 min. After 3 min, the filtrate was collected into a separate tube, another 1.00 mL of 20% piperidine in DMF was added to it and allowed to vortex again at 1200 RPM in the peptide synthesizer at room temperature for 10 min. The resulting filtrate was collected to the same tube and the deprotected resin was washed with DMF (4 x 1.75 mL).
Sample preparation for UV analysis -From the collected "deprotection solution" above, 100 µl was transferred in to an Eppendorf tube and it was diluted with 900 µl of DMF.
The resulting sample was used to get the absorbance at 301 nm versus a DMF blank using a UV spectrometer with 1 cm cuvette.
The resin was then subjected to a cleavage mixture of TFE:AcOH:DCM (1:1:3, 300 µL ) for 3 x 15 min. The filtrates were collected and blown down with a stream of nitrogen gas. The concentrated solution was analyzed directly (with no lyophilization) by analytical HPLC-MS using a Hypersil GOLD column (5 µL, 150 x 4.6 mm) at a flow rate of 1 mL/min with 20-80% MeCN/H 2 O gradient for 60 min. (Table 1) . IAPP 1-9 on the stated resin (10 mg, 2.0 µmol) was swelled in DMF (800 µL) on the Biotage Isolera+ synthesizer. After removing excess DMF, the cartridge was removed from the synthesizer and capped on the bottom. A solution of the stated catalyst in 5% AcOH/DMSO solution (250 µL) was added, and then the stated amount of PhSiH 3 (if relevant) and NMM were added. The cartridge was capped on the top, attached to a magnetic stirbar retriever using a rubber band (see image), and agitated for the stated amount of time under an atmosphere of ambient air. The reaction was filtered then transferred back to the synthesizer, where it was washed successively: 1) 750 µL of DMF was added and vortexed 2 min, then filtered (3 total times), 2) 750 µL of CH 2 Cl 2 was added and vortexed 2 min, then filtered (3 total times), 3) 800 µL of 0.2 M sodium diethyldithiocarbamate in DMF was added and vortexed 15 min, then filtered (3 total times). *Note: resin changes from dark orange/brownish to yellowish/tan. 4) 750 µL of DMF was added and vortexed 2 min, then filtered (5 total times), 5) 750 µL of CH 2 Cl 2 was added and vortexed 2 min. The resin was then subjected to a cleavage mixture of TFE:AcOH:DCM (1:1:3, 300 µL ) for 3 x 15 min (not on synthesizer). The filtrates were collected and concentrated with a stream of nitrogen gas. The concentrated solution was analyzed directly (with no lyophilization) by analytical HPLC-MS using a Hypersil GOLD column (5 µL, 150 x 4.6 mm) at a flow rate of 1 mL/min with 20-80% MeCN/H 2 O gradient for 60 min. 4 (11.6 mg, 10 µmol), NMM (6.3 µL, 58 µmol). The reaction mixture was agitated in a closed vial at room temperature for 2 hours. Table 1 , entry 2. The general procedure was followed. The relevant quantities are: Pd(PPh 3 ) 4 (11.6 mg, 10 µmol), NMM (25 µL, 227 µmol). The reaction mixture was agitated in a closed vial at room temperature for 2 hours. Table 1 , entry 4. The general procedure was followed. The relevant quantities are: Pd(dppf)Cl 2 (11.4 mg, 14 µmol), NMM (25 µL, 227 µmol). The reaction mixture was agitated in a closed vial at room temperature for 2 hours. Table 1 , entry 5. The general procedure was followed. The relevant quantities are: Pd(PPh 3 ) 4 (11.4 mg, 14 µmol), PhSiH 3 (5 µL, 40 µmol), NMM (25 µL, 227 µmol). The reaction mixture was agitated in a closed vial at room temperature for 2 hours. Table 1 , entry 6. The general procedure was followed. The relevant quantities are: Pd(OAc) 2 (3.1 mg, 14 µmol), NMM (25 µL, 227 µmol). The reaction mixture was agitated in a closed vial at room temperature for 2 hours. Table 1 , entry 7. The general procedure was followed. The relevant quantities are: Pd(OAc) 2 (2.2 mg, 10 µmol), NMM (25 µL, 227 µmol). The reaction mixture was agitated in a closed vial at room temperature for 4 hours. Table 1 , entry 8. The general procedure was followed. The relevant quantities are: Pd(OAc) 2 (0.45 mg, 2 µmol), NMM (25 µL, 227 µmol). The reaction mixture was agitated in a closed vial at room temperature for 4 hours. Table 1 , entry 9. The general procedure was followed. The relevant quantities are: Pd(OAc) 2 (0.67 mg, 3 µmol), NMM (25 µL, 227 µmol). The reaction mixture was agitated in a closed vial at room temperature for 4 hours. Table 1 , entry 10. The general procedure was followed. The relevant quantities are: Pd(OAc) 2 (0.67 mg, 3 µmol), NMM (7.5 µL, 68.4 µmol). The reaction mixture was agitated in a closed vial at room temperature for 4 hours. Table 1 , entry 11. The general procedure was followed. The relevant quantities are: Pd(OAc) 2 (0.34 mg, 1.5 µmol), NMM (7.5 µL, 68.4 µmol). The reaction mixture was agitated in a closed vial at room temperature for 4 hours. Table 1 , entry 12. The general procedure was followed. The relevant quantities are: Pd(OAc) 2 (0.45 mg, 2 µmol), NMM (7.5 µL, 68.4 µmol). The reaction mixture was agitated in a closed vial at room temperature for 4 hours. TGT-ChemMatrix Resin. The coupling of 4-(diphenylhydroxy methyl)benzoic acid on to the Aminomethyl ChemMatrix resin was done using the semi-automated peptide synthesizer, in a 10-mL reaction vial. The general procedure was followed. The relevant quantities are: Aminomethyl ChemMatrix resin (200 mg, 0.112 mmol), 4-(diphenylhydroxy methyl)benzoic acid (170.4 mg, 0.56 mmol), HATU (212.9 mg, 0.56 mmol), and DIPEA (195 µl, 1.12 mmol). After the coupling, the reaction vial with the resin was taken out from the synthesizer and 25% acetic anhydride in DMF (3 mL) was added. It was agitated for 5 min and then DIPEA (30 µl, 0.168 mmol) was added and agitated for another 30 min. After the reaction, the solution was removed and the resin was rinsed with DMF 4 times. Next, 1M NaOH (3 mL) was added to the resin and agitated for 12 h. At the end of the reaction, the solution was removed followed by 4 DMF washes. To the resulting resin in a close-sealed vial, 2% SOCl 2 in DCM (3 mL) was added and agitated for 12 h. Finally, the solution was removed and the resin was rinsed with DCM 5 times and 2% DIPEA in DCM 3 times.
Fmoc-Gly-TGT-ChemMatrix. The resin was swelled in DMF and a solution of the desired Fmoc-Gly-OH (5 equiv) with DIPEA (6 equiv) in DMF was added. Then the resulting reaction vial was agitated at RT for 12 h. After the reaction, the solution was drained out and the resin was rinsed with DMF, DCM and MeOH (3 times each). Finally, the resin was dried in the lyophilizer for 12 h.
Protected Oxytocin-TGT-ChemMatrix (25). The synthesis was done using a semi-automated peptide synthesizer, in a 10-mL reaction vial. First, the resin (Fmoc-Gly-TGT-ChemMatrix) was swelled followed by deprotection. Then, each amino acid was added accordingly followed by coupling and deprotection steps. Both Fmoc-Pro-OH and Fmoc-Cys(Allocam)-OH were double-coupled in this synthesis. Finally, the peptide-bound resin was washed with DCM and methanol. The conditions used for each step are given below (R1 = round 1, R2 = round 2): for 30 min and the filtrate was analyzed directly (with no lyophilization) by analytical HPLC-MS using a Phenomenex column (5 µL, 250 x 4.6 mm) at a flow rate of 1 mL/min with 5-95% MeCN/H 2 O gradient for 30 min.
Fmoc Deprotection -From the resin-bound peptide 25, 10 mg was weighed out and swelled in DMF in the peptide synthesizer. Then, 1.00 mL of 20% piperidine in DMF was added and it was allowed to vortex at 1200 RPM in the peptide synthesizer at room temperature for 3 min. After 3 min, the filtrate was collected into a separate tube, another 1.00 mL of 20% piperidine in DMF was added to it and allowed to vortex again at 1200 RPM in the peptide synthesizer at room temperature for 10 min. The resulting filtrate was collected to the same tube and the deprotected resin was washed with DMF (4 x 1.75 mL). Sample preparation for UV analysis -From the collected "deprotection solution" above, 100 µl was transferred in to an Eppendorf tube and it was diluted with 900 µl of DMF. The resulting solution was used to get the absorbance at 301 nm versus a DMF blank using a UV spectrometer with 1 cm cuvette. Absorbance at 301 nm: 0.509; calc'd final loading: 0.13 mmol/g.
Optimized Conditions for On-Resin Folding of Oxytocin-OH (25 ® 27). The IAPP standard protocol was followed. The relevant quantities are: Pd(OAc) 2 (1.34 mg, 6 µmol, 3 equiv), NMM (7.5 µL, 68.4 µmol). The reaction mixture was agitated in a closed vial at room temperature for 6 hours. The resin was then subjected to a cleavage mixture of TFE:AcOH:DCM (1:1:3, 300 µL ) for 3 x 1 h. The filtrates were collected and analyzed directly (with no lyophilization) by analytical HPLC-MS using a Phenomenex column (5 µL, 250 x 4.6 mm) at a flow rate of 1 mL/min with 50-90% MeCN/H 2 O gradient for 30 min. The side chain protecting groups were then cleaved with 95:2.5:2.5 TFA:TIPS:water, the peptide was crashed out with cold ether, redissolved in 1:1 MeCN/H 2 O, and lyophilized. The resulting white solid was purified on a Hypersil GOLD column (5 µL, 150 x 10 mm) at a flow rate 5 mL/min with 10-50% MeCN/H 2 O gradient for 30 min. The purified product was analyzed by analytical HPLC-MS using a Phenomenex column (5 µL, 250 x 4.6 mm) at a flow rate of 1 mL/min with 10-50% MeCN/H 2 O gradient for 30 min. 
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The resin was then subjected to a cleavage mixture of TFE:AcOH:DCM (1:1:3, 300 µL ) for 30 min. The filtrates were collected analyzed directly (with no lyophilization) by analytical HPLC-MS using a Phenomenex column (5 µL, 250 x 4.6 mm) at a flow rate of 1 mL/min with 50-90% MeCN/H 2 O gradient for 30 min. The crude LCMS trace below shows residual 26 and byproducts. 
